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Description 

Background on the Invention 

[0001] The present invention generally relates to Mi- 
cro-Electro-Mechanical Systems (M EMS), and more par- 
ticularly, relates to a MEMS microstructure having a 
shielded conductive path. 

[0002] Micro-Electro-Mechanical Systems (MEMS) is 
the integration of mechanical elements, sensors, actua- 
tors, and electronic elements onto a common substrate 
through the utilization of micro-fabrication technology. As 
a result, smarter products can be developed because a 
MEMS apparatus makes possible the realization of a 
complete electro-mechanical system on a substrate. The 
resulting electro-mechanical systems are smaller, light- 
er, more functional, less expensive to manufacture, and 
more reliable than conventional electro-mechanical sys- 
tems. Because of these benefits, MEMS are being em- 
ployed in applications that require the MEMS to sense 
and control the local environment. The sensor elements 
of the MEMS are able to gather information from the en- 
vironment through the measure of thermal, biological, 
chemical, optical, and magnetic phenomena. While the 
control elements of the M EMS apparatus are able to proc- 
ess the gathered information to control the local environ- 
ment for a desired outcome or purpose. 
[0003] One such environment requires the MEMS ap- 
paratus to be in contact with a conductive fluid, such as 
conductive ink. As a result, the conductive paths of the 
MEMS apparatus are prone to electrical shorting. The 
conventional technique to prevent electrical shorting of 
the conductive paths in contact with conductive fluids is 
to encapsulate the conductive paths with a dielectric ma- 
terial such as polyimide. Although polyimide offers ade- 
quate insulation properties, it is often desirable to add an 
additional layer of protection between the conductive fluid 
and the conductive paths of the MEMS apparatus. For 
example, polyimide is used in the art of inkjet printhead 
technology to form an ink holding cavity and to insulate 
the conductive paths leading to an inkjet ejector. How- 
ever, the conductive paths leading to an inkjet ejector lie 
directly below the ink holding cavity formed by the poly- 
imide. Consequently, the polyimide that forms the ink 
holding cavity also acts as the insulator that prevents an 
electrical short between the conductive path andthe con- 
ductive fluid. Hence, a single point breakdown in the poly- 
imide results in failure of the inkjet printhead. 
[0004] Moreover, a layer of insulating material such as 
polyimide provides no protection from Electromagnetic 
Interference (EMI). As a result, the MEMS are suscepti- 
ble to EMI and may produce an undesired or unwanted 
response, cease to function, or exhibit a degradation of 
performance. Because a sudden change in voltage or 
current in atransmitted signal may cause EMI, neighbor- 
ing conductive paths are especially susceptible. 
[0005] Consequently, the conductive paths of a MEMS 
apparatus are susceptible to EMI from neighboring con- 
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ductive paths and from other EMI sources operating in 
the proximity of the apparatus. The effects of EMI are 
more pronounced where the MEMS application requires 
the use of a high frequency modulated waveform. Since 
5 MEMS devices typically have high resonantfrequencies, 
high frequency waveforms are a necessity to control and 
monitor the devices. 

[0006] As a result, the layout of conductive paths in a 
MEMS apparatus becomes critical. But due to the mini- 
fy aturized nature of a MEMS apparatus, the layout of con- 
ductive paths to avoid the effects of EMI from adjacent 
conductive paths and/or to avoid contact with conductive 
fluids in the envisioned operating environment is not al- 
ways possible and exceedingly difficult. As a result, the 
15 growth of MEMS apparatuses in certain environments, 
for example, inkjet printheads, has been slowed. 
[0007] US-A-601 2336 describes a capacitance pres- 
sure sensor. The MEM capacitance pressure sensor in- 
cludes a capacitance pressure sensor formed at least 
20 partially in a cavity etched below the surface of a silicon 
substrate an adjacent circuitry formed on the substrate. 
[0008] EP-A-0778139 describes an integrated thin- 
film drive head for thermal ink-jet printer. A thin film ink- 
jet drive head provides a MOSTFT transistor, a resistor 
25 and the interconnect between the two electrical compo- 
nents, all comprised of the same, multifunctional thin-film 
layer. 

[0009] IEEE Radio Frequency Integrated Circuits 
Symposium 1997, Denver, CO, USA (08-06-1997), 

30 IEEE, pp. 113-116. A three dimensional master slice 
MMIC on silicon substrate is described. 
[0010] US-A-5467068 describes a micromachined bi- 
material signal switch. A micromachined signal switch 
for vertical displacement includes a fixed substrate hav- 

35 ing at least one signal line and includes an actuator sub- 
strate that is thermally actuated to selectively connect a 
signal line to the first signal line. The actuator substrate 
includes a plurality of legs constructed of materials hav- 
ing sufficiently different coefficients of thermal expansion 

40 to create stresses that arc the legs when the legs are 
subjected to elevated temperatures. 

Summary of the Invention 

45 [0011] It is the object of the present invention to im- 
prove a microfabricated electro-mechanical system 
(MEMS) particularly with regard to reliability and EMI sup- 
pression. This object is achieved by providing a method 
for forming an electrical connection in a microfabricated 

so electro-mechanical system according to claim 1 and a 
microfabricated electro-mechanical system according to 
claim 7. Embodiments of the invention are set forth in the 
dependent claims. 

55 Brief Description of the Drawings 

[0012] The examples as shown in Fig. 4 and Fig. 5 do 
not form part of the invention. 
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Figure 1 illustrates a cross-sectional view of an inkjet 
printhead suitable employing the shielded conductor 
according to the teachings of the present invention. 

Figure 2 depicts a cross-sectional view of a shielded 
conductor according to the teachings of the present 
invention. 

Figure 3 is a schematic flow chart diagram depicting 
the steps taken to fabricate the conductor of Figure 2. 

Figure 4 depicts a cross-sectional view of an exam- 
ple of the shielded conductor. 

Figure 5 is a schematic flow chart diagram depicting 
the steps taken to fabricate the shielded conductor 
of Figure 4. 

Figure 6 depicts a cross-sectional view of another 
embodiment of the shielded conductor according to 
the teachings of the present invention. 

Figure 7 is a schematic flow chart diagram illustrating 
the steps performed to fabricate the conductor of Fig- 
ure 6. 

Detailed Description of the Invention 

[0013] The present invention is directed to a shielded 
energy conductor for use in a microfabricated MEMS ap- 
paratus. Specifically, the present invention is directed to 
a MEMS microstructure and a method for implementing 
a shielded energy conductor into a MEMS apparatus. 
The MEMS microstructure is a solid state shielded con- 
ductor capable of providing the MEMS apparatus with 
protection against EM! and protection against contact 
with a conductive fluid. The method provides the steps 
that are taken during a MEMS micro-fabrication process 
to construct a shielded conductive path detailed below. 
[0014] Generally, a MEMS apparatus is fabricated us- 
ing a conductive path of polysilicon or a metallized con- 
ductive material, such as gold. During micro-fabrication, 
the conductive paths of the MEMS apparatus may be 
overlaid with a nonconductive sacrificial layer of oxide or 
nitride material. These sacrificial layers are later removed 
to free the movable mechanical elements in the MEMS 
apparatus. With the sacrificial overlays removed, the con- 
ductive paths are susceptible to shorts from contact with 
a conductive fluid and are susceptible to electromagnetic 
interference from adjacent conductive paths or other 
electromagnetic phenomena. 

[001 5] For purposes of the discussion below it is help- 
ful to clarify the meaning of the terms "conductive" and 
"conductor." The terms "conductive" and "conductor" as 
used herein are intended to include any suitable material 
that exhibits electrical conductivity. Examples of suitable 
materials include conductive metals, such as gold, silver, 
aluminum, and copper, conductive metal alloys, and any 
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class of solids, such as germanium or silicon, that exhibit 
electrical conductivity. 

[0016] Figure 1 illustrates a cross section of an image 
forming system, such as an inkjet printhead 1 0, suitable 
5 for use with the present invention. The inkjet printhead 
1 0 benefits from the additive micro-fabrication technique 
of the present invention, because the embedded control 
and data circuitry may be advantageously fabricated with 
a conductive shield to avoid the harmful effects of EMI 
10 and conductive ink. The inkjet printhead 10 is just one 
example of a Micro-Electrical-Mechanical System or 
MEMS apparatus with embedded control circuitry. One 
skilled in the art will realize that the methods and MEMS 
microstructure disclosed in the present invention are ap- 
15 plicable to any MEMS device or apparatus manufactured 
using conventional micro-fabrication techniques and that 
the illustrative embodiment of an inkjet printhead in an 
image forming system is not meant to be limiting of the 
present invention. The microstructure is adapted to be 
20 used in any suitable system, such as an image forming 
system. An image forming system can include different 
technologies, such as electrophotographic, electrostatic, 
electrostatographic, ionographic, acoustic, and inkjets, 
such as a thermal inkjet, piezo inkjet, and micromechan- 
25 jcal inkjet, and othertypes of image forming or reproduc- 
ing systems that are adapted to capture and/or store im- 
age data associated with a particular object, such as a 
document, and reproduce, form, or produce an image. 
[0017] The inkjet printhead 10 includes abase orsup- 
30 porting substrate 12 on which the MEMS apparatus is 
built. In this example, the supporting substrate 12 is a 
silicon material, however the supporting substrate 12 
may be any material compatible with a micro-fabrication 
process, such as quartz, silicon nitride, and forms of alu- 
35 minum oxide such as sapphire, diamond or gallium ar- 
senate. A first insulation layer 18 of an oxide material 
such as silicon dioxide is thermally layered or grown on 
the substrate. Deposited and patterned on top of the first 
insulation layer 1 8 using a Low Pressure Chemical Vapor 
40 Deposition (LPCVD) technique is asecond insulation lay- 
er 1 9 of a nitride material such as silicon nitride. One 
skilled in the art will recognize that other deposition tech- 
niques can also be used, such as Plasma Enhanced 
Chemical Vapor Deposition (PECVD), spinning on, or 
45 sputtering, depending on the materials selected to form 
the various layers of the inventive MEMS microstructure. 
[0018] Deposited and patterned on top of the second 
insulation layer 19, using a LPCVD technique, is a first 
conductive layer of material, such as polysilicon, to form 
so the bottom electrode 20 of the ink ejector 17 and the 
center conductor 38 of each shielded conductor 32. One 
skilled in the art will recognize that an additional step of 
etching is required to form the bottom electrode 20 and 
the center conductor 38. The processing steps associat- 
es ed with fabricating the shielded conductor 32 will be dis- 
cussed in more detail below. 

[001 9] A third layer of insulating material is deposited 
over the first conductive layer using a Plasma Enhanced 
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Chemical Vapor Deposition (PECVD) technique. The 
third layer of insulating material is a sacrificial layer of 
material, such as Phospho-Silicate Glass (PSG). This 
third layer of Insulating material, once patterned and 
etched, forms the dielectric 36 surrounding the center 
conductor 38 of each shielded conductor 32. One skilled 
in the art will recognize that one or more annealing op- 
erations may be introduced at logical points in the micro- 
fabrication process to reduce stress in the polysilicon ma- 
terial and to increase the conductivity of any polysilicon 
in contact with an insulating layer of PSG. 
[0020] Deposited and patterned over the third layer of 
insulating material thatformsthe dielectric36isasecond 
layer of conductive material. The material for the second 
conductive layer may be a silicon material such as poly- 
silicon. The second layer of conductive material forms 
the Inkjet ejector drumhead 22 of the Inkjet ejector 17, 
the outer conductor 34 of each shielded conductor 32, 
and the ink cavity ink filter 16. One skilled in the art will 
recognize that the shielded conductors 32 may have a 
single uniform outer conductor 34 that encapsulates all 
adjacent center conductors. For example, with reference 
to Figure 1, the gap depicted between each outer con- 
ductor 34 may be filled with the same material used to 
form the outer conductor. In this manner, each outer con- 
ductor 34 is at the same potential and serves to avoid 
ground loops in the MEMS apparatus 
[0021] In order to form the ink inlet 14 in the first insu- 
lation layer 1 8 and the second insulation layer 1 9 are 
patterned from the backside of the structural substrate 
12 to create multiple windows for a through wafer KOH 
etch. The KOH etch on the backside of the structural 
substrate 12 forms the tapered ink inlet 14. 
[0022] A layer of photoresist is spun onto the second 
conductive layer of material and is subsequently pat- 
terned and etched. A layer of polyimide is deposited on 
top of the photoresist to form the ink ejector nozzle plate 
30, which also defines the walls of the ink cavity 26. To 
form the ink cavity 26, the photoresist is removed leaving 
an air gap under the ink ejector nozzle plate 30. An ad- 
ditional layer of polyimide is spun onto the top of the ink 
ejector nozzle plate 30, and patterned and etched to cre- 
ate the ink ejector nozzle 28. 

[0023] In operation, the shielded conductors 32 are 
each coupled to an individual ink ejector 1 7. The center 
conductor 38 of each shielded conductor 32 carries an 
excitation signal to the bottom electrode 20 of the ink 
ejector 17. The excitation signal places an electrostatic 
charge on the bottom electrode 20 that causes the inkjet 
drumhead 22 to be placed in close proximity with the 
bottom electrode 20. The pull down increases the volume 
of the ink cavity 26 allowing additional ink to enter thro ugh 
the ink inlet 14. When the excitation signal is removed 
from the bottom electrode 20, the electrostatic charge 
dissipates allowing the inkjet drumhead 24 to return to 
its rest position. Because of the ink volume increase 
caused by the inkjet drumhead 24 pull down, a fraction 
of the increased ink volume is driven out of the ink ejector 



nozzle 28 when the excitation signal is removed from the 
bottom electrode 20. 

[0024] As illustrated in Figure 1 , each center conductor 
38 serves as the conductive path that carries the excita- 

5 tion signal to each bottom electrode 20. Each center con- 
ductor 38 is encapsulated by the dielectric 36, which is 
encapsulated by the outer conductor 34. As a result, each 
center conductor 38 has at least two layers of material 
separating the excitation signal from the conductive fluid, 

10 for example a conductive ink filling the ink cavity 26. Fur- 
ther, because the conductive fluid is in contact with the 
outer conductor 34, which is commonly coupled to 
ground, the outer conductor 34 prevents the build-up of 
electrostatic charge in the ink cavity 26 that may other- 

15 wise interfere with the operation of the inkjet printhead. 
In addition, having the outer conductor 34 coupled to 
ground and in contact with a conductive fluid advanta- 
geously alleviates the potential for an explosive reaction 
caused by an electrostatic discharge in the presence of 

20 a volatile conductive fluid. 

[0025] Moreover, because speed is a primary figure of 
merit for a MEMS apparatus, such as an inkjet drop ejec- 
tor, high frequency excitation signals are commonly uti- 
lized. To gain even higher levels of performance from the 

25 inkjet drop ejector, the high frequency excitation signal 
can be modulated. As a result, the adjacent conductive 
paths in the inkjet printhead become susceptible to elec- 
tromagnetic interference (EMI). Nevertheless, because 
each center conductor 38 has a dielectric layer 36 and 

30 an outer conductor 32, that provides the necessary 
shielding to protect the center conductor 38 from sources 
of EMI. 

[0026] The microfabricated MEMS microstructure de- 
picted by Figure 2 is a cross section of a shielded con- 
35 ductor 51 having an inner or center conductor and an 
outer or shielded conductor separated by a dielectric. 
The shielded conductor 51 includes a base or structural 
substrate 40 of either a conductive material or a semi- 
conductive material. Typical materials utilized for the 
40 structural substrate 40 include silicon, quartz, glass, sil- 
icon nitride, and forms of aluminum oxide such as sap- 
phire, diamond or gallium arsenate. Nonetheless, one 
skilled in the art will recognize that the structural substrate 
40 may be formed of any material capable of surviving a 
45 full micro-fabrication process. 

[0027] Layered on top of the substrate 40 is a first in- 
sulation layer 42 of a material exhibiting dielectric prop- 
erties, such as silicon nitride or an oxide material. Lay- 
ered on top of the first insulation layer 42 is a first con- 
so ductive layer 46 of a conductive material that forms the 
center conductor of the shielded conductor 51 . The con- 
ductive material utilized as the first conductive layer 46 
may be any suitable conductive material such as polysil- 
icon, gold, or the like. Layered on top of the first conduc- 
es tive layer 46 is a second insulation layer 48 that forms 
the dielectric between the center conductor and the outer 
conductor. The insulation material utilized as the second 
insulation layer 48 may be any suitable dielectric mate- 
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rial, such as Phospho-Siiicate Glass (PSG) or silicon ni- 
tride. 

[0028] Layered on top of the second insulation layer 
48 is the second conductive layer 50 that forms the outer 
conductor of the shielded conductor 51 . The conductive 
material utilized for the second conductive layer 50 may 
be any suitable conductive material such as polysilicon 
or a like material. The second conductive layer 50 also 
fills the channels etched into the second insulation layer 
48 thereby encapsulating the center conductor of the 
shielded conductor 51 on three sides. 
[0029] An air gap 44 is provided to allow a neighboring 
mechanical element sufficient room to flex, rotate, slide, 
or the like. One skilled in the art will recognize that the 
air gap is an optional microstructure of the shielded con- 
ductor .The methodforfoirningthe shielded conductor 
51 wil! be discussed in more detail below with reference 
to Figure 3. 

[0030] In operation, the shielded conductor 51 func- 
tions as a coaxial conductorshielding the inner conductor 
from the environment in which the MEMS apparatus is 
deployed. The second conductive layer 50 functions as 
a screen to protect the signal being propagated along 
the first conductive layer 46 from external interference 
such as EMI and conductive fluids as well as, to prohibit 
the radiation of the propagated signal outwards. The sec- 
ond conductive layer 50 is typically coupled to ground to 
provide an infinite sink for stray electromagnetic energy, 
and in the case of conductive fluids for electrostatic en- 
ergy. 

[0031] Although the shielded conductor51 lacks acon- 
ductive shieid that fully encapsulates the center conduc- 
tor, nonetheless, the shielded conductor 51 functions as 
a coaxial conductor in certain applications. For example, 
a MEMS apparatus that has a single layer of embedded 
circuitry there exists no embedded circuitry above or be- 
low that could emit an electromagnetic field or be sus- 
ceptible to electromagnetic interference. In this manner, 
having a conductive shield on three sides of the center 
conductor provides sufficient protection to counter the 
effects of EMI from adjacent conductive paths. While one 
skilled in the art will recognize that any opening in the 
shield of a shielded conductor will diminish the shield's 
effectiveness, the shield boundary of the shielded con- 
ductor 51 is sufficient for printhead applications. 
[0032] Since shielded conductor 51 may be utilized to 
prevent electromagnetic interference form one or more 
adjacent conductive paths formed in a single layer of a 
MEMS apparatus, the conventional burden of routing 
conductive paths through a MEMS apparatus, such as 
an electrostatic inkjet printhead, is abated. The risk of 
having an adjacent conductive path or electronic element 
induce an electromagnetic pulse on the center conductor 
is greatly reduced. As a result, the MEMS apparatus is 
less susceptible to electromagnetic interference. Fur- 
thermore, the formation of the shielded conductor 51 re- 
quires no additional processing steps; moreover, no ad- 
ditional labor or material expenses are incurred during 



the micro-fabrication process. 

[0033] Figure 3 illustrates the steps taken to fabricate 
the shielded conductor 51 illustrated in Figure 2. To begin 
the process a base or substrate 40 of co nducting or semi- 

5 conducting material is provided (step 52) and is covered 
with a dielectric material to form first insulation layer 42 
(step 54). The first insulation layer 42 may be of an insu- 
lating material, such as silicon nitride or thermal oxide, 
that is deposited or grown on the substrate to form a 

10 dielectric layer having a thickness of between about 0.5 
microns and between about 1 .0 microns. If the first insu- 
lation layer 42 is a thermal oxide material, the first insu- 
lation layer 42 is grown in an oven. If the first insulation 
layer 42 is a silicon nitride material or other similar ma- 
ts terial, the first insulation layer 42 is deposited. The dep- 
osition process is a dry deposition process using a Low 
Pressure Chemical Vapor Deposition (LPCVD) method. 
[0034] A first conductive layer 46 of material is a con- 
ductive material, such as polysilicon is deposited over 

20 the first insulation layer 42 using an LPCVD method (step 
56). The first conductive layer 46 may have a thickness 
of between about 0.5 microns and between about 3 mi- 
crons. Once the first conductive layer 46 is deposited, it 
is patterned and etched to form and define the center 

25 conductor of the shielded conductor 51 . 

[0035] Once the center conductor has been formed, a 
second insulation layer 48 of an insulating material, such 
as Phospho-Siiicate Glass (PSG) is deposited using a 
Plasma Enhanced Chemical Vapor Deposition process 

30 (PECVD) over the first conductive layer 42 (Step 58). 
One skilled in the art will appreciate that a LPCVD dep- 
osition process may be utilized to deposit the first con- 
ductive layer 42. The second insulation layer 48 forms 
the dielectric that separates the center conductor and the 

35 outerconductor in the shielded conductor51. The second 
insulation Iayer48 is patterned and etched to form achan- 
nel or trench along each side of the center conductor 
formed in the first conductive layer 46 (step 58). The sec- 
ond insulation layer 48 may have a thickness of between 

40 about 0.5 microns and between about 3.0 microns. 
[0036] Deposited over the second insulation layer 48, 
using a LPCVD deposition process, is a second conduc- 
tive layer 50 having a thickness of between about 0.5 
microns and between about 3.0 microns (step 60). The 

45 second conductive layer 50 fills the channels ortrenches 
formed above in the second insulation layer 48 (step 60). 
The second conductive layer 50 is a conductive material, 
such as polysilicon that forms the outer conductor or 
shield that encapsulates the second insulation layer 48 

50 on three sides. The second conductive layer 50 is pat- 
terned and etched to define the top width and the sides 
of the outerconductor of the shielded conductor 51 (Step 
60). 

[0037] One skilled in the art will recognize that addi- 
55 tional processing steps may be added to the above de- 
scribed method for forming a shielded conductor without 
departing from the scope of the present invention. For 
example, depending on the types of materials selected 
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to form an insulation layer or dielectric layer, a high tem- 
perature bake may occur after the deposition of the sec- 
ond insulation layer 48 or after the deposition of the sec- 
ond conductive layer 50. In particular, if a Phospho-Sili- 
cate Glass material is utilized as an insulation layer, and 5 
polysilicon is used as a first or second conductive layer, 
the high temperature bake provides a two part benefit. 
First the bake anneals the inherent stress out of the poly- 
silicon layers and second, dopes the polysilicon layers 
with additional phosphorus to increase the conductivity io 
of any polysilicon in contact with the PSG. 
[0038] In addition, a layer of PSG approximately 0.2 
microns thick may be deposited after each polysilicon 
deposition layer of more than a micrometer. Then during 
any photoresist operation, the pattern that is created is is 
transferred to the PSG by performing an oxide etch. As 
a result, during any etch of the polysilicon underneath, 
the oxide acts as a better protective layer than the pho- 
toresist to protect the polysilicon during etching. 
[0039] The microfabricated MEMS microstructure de- 20 
picted in Figure 4 is a cross-section of the shielded con- 
ductor 61 . The microstructure provides shielded conduc- 
tor 61 an inner or center conductor, an outer or shielded 
conductor, and a dielectric that separates the two con- 
ductors. The shielded conductor 61 includes a base or 25 
structural substrate 62 of either a conductive material or 
a semi-conductive material. Typical materials utilized for 
structural substrate 62 include silicon, quartz, glass, sil- 
icon nitride, and forms of aluminum oxide such as sap- 
phire, diamond or gallium arsenate. Nonetheless, one 30 
skilled in the art will recognize that the structural substrate 
62 may be any material capable of surviving a full micro- 
fabrication process. 

[0040] Layered on top of the structural substrate 62 is 
the first insulation iayer 64. The first insulation layer 64 35 
is composed of a material that exhibits dielectric proper- 
ties, such as silicon nitride or an oxide material. Layered 
overthefirstinsulation layer 64 is a first conductive layer 
68 of a conductive material that forms the bottom portion 
of the outer conductor in the shielded conductor 61 . The 40 
conductive material utilized as the first conductive layer 
68 may be any suitable conductive material such as poly- 
silicon, gold, or the like. Layered on top of the first con- 
ductive layer 68 is a second insulation layer 70 that forms 
the dielectric barrier between the bottom portion of the 45 
center conductor and the bottom portion of the outer con- 
ductor. The insulation material utilized as the second in- 
sulation layer 70 may be any suitable dielectric material 
such as Phospho-Silicate Glass (PSG). 
[0041] Layered on top of the second insulation layer so 
70 is the second conductive layer 72 that forms the inner 
conductor of the shielded conductor 61 . The conductive 
material utilized as the second conductive layer 72 may 
be any suitable conductive material, such as polysilicon 
or a like material. Layered over the second conductive ss 
layer 72 is a third insulation layer 71 to form the dielectric 
separating the side portions and the top portion of the 
center conductor from the outer conductor. Layered over 



the third insulation layer 71 is the third conductive layer 
69 to form the outer conductor of the shielded conductor 
61 . The third conductive layer 69 encapsulates the top 
and the sides of the third insulation layer 71 . In this man- 
ner, the third conductive layer 69 and the first conductive 
layer 68 form a seamless shield around the second con- 
ductive layer 72 also referred to as the center conductor 
of the shielded conductor 61 . 

[0042] An air gap 66 is provided to allow a neighboring 
mechanical element sufficient room to flex, rotate, slide, 
or the like. One skilled in the art will recognize that the 
air gap 66 is an optional microstructure of the shielded 
conductor 61 . The method for forming the shielded con- 
ductor 61 will be discussed in more detail below with ref- 
erence to Figure 4. 

[0043] In operation, the shielded conductor 61 func- 
tions as a coaxial conductor shielding the innerconductor 
from the environment in which the MEMS apparatus is 
deployed. The first conductive layer 68 and the third con- 
ductive layer 69 function to shield the signal being prop- 
agated along the second conductive layer 72 from exter- 
nal interference, from conductive fluids, and to prevent 
outward radiation of the propagated signal. The first con- 
ductive layer 68 and the second conductive layer 69 are 
typically coupled to an earth ground to provide an infinite- 
sinkforstray electromagnetic-energy and/or electrostatic 
energy in the case of conductive fluids. 
[0044] Since shielded conductor 61 may be utilized to 
prevent electromagnetic interference from effecting one 
or more conductive paths formed in a MEMS apparatus, 
the conventional burden of routing conductive paths 
through a MEMS apparatus, such as an electrostatic 
inkjet printhead, is abated. The risk of having a conduc- 
tive path or electronic element induce an electromagnetic 
pulse on the center conductor is greatly reduced. As a 
result, the MEMS apparatus is less susceptible to elec- 
tromagnetic interference. In addition, the formation of the 
shielded conductor 61 requires no additional processing 
steps; moreover, no additional labor or material expens- 
es are incurred during the micro -fabrication process. 
[0045] Figure 5 illustrates the steps taken to fabricate 
the shielded conductor 61 iilustratedin Figure 4. To begin 
the process a base or substrate 62 of conducting or semi 
conducting material is provided (step 74) and is subse- 
quently covered with a first insulation layer 64. The first 
insulation layer 64 may be formed using a dielectric ma- 
terial, such as silicon nitride or thermal oxide. Depending 
on the material selected, the first insulation layer 64 is 
deposited or grown on the substrate 62 (step 76) to form 
a dielectric layer having a thickness of between about 
0.5 microns and between about 1.0 microns. If the first 
insulation layer 64 is a thermal oxide material, the first 
insulation layer 64 is grown in an oven. If the first insu- 
lation layer 64 is a silicon nitride material or other similar 
material the first insulation layer 64 must be deposited, 
patterned, and etched. The deposition process for the 
first insulation layer 64 is a dry deposition process using 
a Low Pressure Chemical Vapor Deposition (LPCVD) 
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technique. 

[0046] A first conductive layer 68 is deposited using 
an LPCVD method over the first layer of insulating ma- 
terial. The first conductive layer 68 may be formed with 
a conductive material, such as polysilicon or other like 
material. The first conductive layer 68 may have a thick- 
ness of between about 0.5 microns and between about 
3.0 microns. Once the first conductive layer 68 is depos- 
ited, it is patterned and etched to form and define the 
bottom portion of the outer conductor in shielded con- 
ductor 61 (step 78). 

[0047] Once the bottom portion of the outer conductor 
has been formed, a second insulation layer 70 of an in- 
sulating material, such as Phospho-Silicate Glass (PSG) 
or other like material, is deposited using a Plasma En- 
hanced Chemical Vapor Deposition process (PECVD) 
over the first conductive layer 68 (Step 80). The second 
insulation layer 70 forms the bottom portion of the die- 
lectric that separates the bottom portion of the center 
conductor from the bottom portion of the outer conductor 
in the shielded conductor 61 . The second insulation layer 
70 is not patterned or etched at this point in the process, 
because its presence is necessary as an etch stop, so 
that the conductive layer 68 is not etched during the etch- 
ing of the conductive layer 72. The second insulation lay- 
er 70 may have a thickness of between about 0.5 microns 
and between about 1 .0 microns. 
[0048] Deposited over the second insulation layer 70 
using a LPCVD deposition process, is a second conduc- 
tive layer 72 of a conductive material, such as polysilicon 
or other like material. The second conductive layer 72 is 
formed to have a thickness of between about 0.5 microns 
and between about 3.0 microns. The second conductive 
layer 72 is patterned and etched to define the center con- 
ductor of the shielded conductor 61 (step 82). One skilled 
in the art will recognize that an overetch of the second 
conductive layer 72 is preferred to ensure that the mate- 
rial Is completely removed in areas where a prior process- 
ing step increased the film thickness. 
[0049] Deposited over the second conductive layer 72 
is an insulating material, such as PSG or other like ma- 
terial, to form the third insulation layer 71. The PECVD 
deposition process utilized to deposit the third insulation 
layer 71 provides a layer of insulating material having a 
thickness between about 0.5 microns and between about 
2.0 microns. At this point the second insulation layer 70 
and the third insulation layer 71 are patterned and etched 
to form the dielectric structure that separates the center 
conductor from the outer conductor. The second insula- 
tion layer 70 and the third insulation layer 71 are also 
patterned and etched to form a channel or trench along 
each side of the center conductor formed by the second 
conductive layer 72 (step 84). 

[0050] Layered over the third insulation layer 71 using 
a LPCVD deposition technique is athird conductive layer 
69 that also fills the channels or trenches formed above, 
to form the top and sides of the outer conductor of shield- 
ed conductor 61 (Step 86). The third conductive layer 69 



may be formed of a conductive material, such as polysil- 
icon or other like material. The third conductive layer 69 
may have a thickness of between about 0.5 microns and 
between about 3.0 microns. As part of the deposition 
5 process, the third conductive layer 69 is patterned and 
etched to define the width of the top of the outer conductor 
(step 86). 

[0051] One skilled in the art will recognize that addi- 
tional processing steps may be added to the above de- 

10 scribed example for forming a shielded conductor. For 
example, depending on the types of materials selected 
to form the insulating or dielectric layers, a high temper- 
ature bake may occur after the deposition of the insulating 
layers. In particular, if a Phospho-Silicate Glass material 

15 is utilized as an Insulation layer, and polysilicon is used 
as a conductive layer, the high temperature bake pro- 
vides a two part benefit. First the bake anneals the in- 
herent stress out of the polysilicon layer and second, 
dopes the polysilicon layer with additional phosphorus to 

20 increase the conductivity of any polysilicon in contact with 
the PSG. 

[0052] In addition, a layer of PSG approximately 0.2 
microns thick may be deposited after each polysilicon 
deposition layer of more than a micrometer. Then during 

25 any photoresist operation, the pattern that is created is 
transferred to the PSG by performing an oxide etch. As 
a result, during any etch of the polysilicon underneath, 
the oxide acts as a better protective layer than the pho- 
toresist to protect the polysilicon during etching. 

30 [0053] The micro-fabricated MEMS microstructure de- 
picted by Figure 6 is a cross section of the shielded con- 
ductor 87. The microstructure allows the shielded con- 
ductor 87 to have an inner or center conductor, a first 
shielded conductor, a second shielded conductor, and a 

35 dielectric that separates each conductive layer. The 
shielded conductor 87 includes a base or structural sub- 
strate 88. Either a conductive material or a semi-conduc- 
tive material is suitable for use as the structural substrate 
88. Typical materials utilized for structural substrate 88 

40 include silicon, quartz, glass, silicon nitride, and forms of 
aluminum oxide such as sapphire, diamond or gallium 
arsenate. Nonetheless, one skilled in the art will recog- 
nize that the structural substrate 88 may-be-any material 
capable of surviving a full micro-fabrication process. 

45 [0054] Layered on top of the structural substrate 88 is 
afirstinsulation layer 90 of a material exhibiting dielectric 
properties, such as silicon nitride or an oxide material. 
Layered on top of the first insulation layer 90 is a first 
conductive layer 94 of a conductive material that forms 

so the center conductor and the bottom portion of the first 
shielded conductor and the bottom portion of the second 
shielded conductor of the shielded conductor 87. The 
conductive material utilized as the first conductive layer 
94 may be any suitable conductive material such as poly- 

55 silicon, gold, or the like. Layered on top of the first con- 
ductive layer 94 is a second insulation layer 96 that forms 
the dielectric between the center conductor and the first 
shielded conductor. The insulation material utilized as 
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the second insulation layer 96 may be any suitable die- 
lectric material, such as Phospho-Silicate Glass (PSG) 
or similar material. The second insulation layer 96 en- 
capsulates the top and the sides of the center conductor 
and settles into channels or trenches formed in the first 
conductive Iayer94duringthe micro-fabrication process. 
[0055] Layered on top of the second insulation layer 
94 is the second conductive layer 98 that forms the top 
portion of the first shielded conductor and a portion of 
the side walls for the second shielded conductor. The 
second conductive layer 98 is patterned and etched dur- 
ing the micro-fabrication process to form a channel or 
trench on each side of the center conductor that couples 
to the channels or trenches filled by the second insulation 
layer 96. The conductive material utilized as the second 
conductive layer 98 may be any suitable conductive ma- 
terial such as polysilicon or like material. 
[0056] Layered over the second conductive layer 98 
and filling the channels formed in the second conductive 
layer 98 is a third insulation layer 1 00 to form the top and 
side portions of the dielectric layerthat separates the first 
shielded conductor from the second shielded conductor 
of the shielded conductor 61 . Layered over the third in- 
sulation layer 100 isthe third conductive layer 102 to form 
the top portion of the second shielded conductor of the 
shielded conductor 61. The third conductive layer 102 
encapsulates the top of the third insulation layer 100 and 
is in structural and electrical contact with the portion of 
the second conductive layer 98 that forms the side walls 
of the second shielded conductor. 
[0057] An air gap 92 is provided to allow a neighboring 
mechanical element sufficient room to flex, rotate, slide, 
or the like. One skilled in the art will recognize that the 
air gap 92 is an optional microstructure of the shielded 
conductor 87. The method for forming the shielded con- 
ductor 87 will be discussed in more detail below with ref- 
erence to Figure 7. 

[0058] In operation, the shielded conductor 87 acts as 
a triaxial conductor having the second shielded conduc- 
tor coupled to ground while having the center conductor 
and the first shielded conductor coupled to a signal 
source, in this manner, a low capacitance signal path 
having an input capacitance on the order of a pico-farad 
may be utilized to drive a MEMS apparatus. Conventional 
signal paths utilized to drive a MEMS apparatus typically 
exhibit an input capacitance on the order of a microfarad. 
Because the capacitance of the signal path is significantly 
greater than that of the MEMS apparatus, the majority of 
the charge intended for the MEMS apparatus is drawn 
off by the relatively high capacitance signal path. 
[0059] Utilization of the shielded conductor 87 mini- 
mizes the amount of signal charge drawn off when trans- 
mitting signal to and from the MEMS apparatus. In oper- 
ation, the center conductor and the first shield of the 
shielded conductor 87 are coupled to the signal source. 
Because both conductors are coupled to the source, they 
are both at the same potential and hence, bypass the 
capacative effects of the dielectric. Although the outer 
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conductor is coupled to ground, or acts as a return, there 
still exists a capacitance between the first shielded con- 
ductor and the second shielded conductor. However, be- 
cause the dielectric is by passed between the center con- 
5 ductor and the first shielded conductor, the center con- 
ductor exhibits a negligible capacitance relative to the 
second shielded conductor allowing nearly a full signal 
charge to pass to the MEMS apparatus. 
[0060] The shielded conductor 87 also provides the 
10 benefits associated with the shielded conductor 51 and 
the shielded conductor 61 discussed in detail above. For 
example, shielding the center conductor from the effects 
of electromagnetic interference, contact with conductive 
fluids, prevention of outward radiation from the propagat- 
es ed signal. 

[0061 ] Since the shielded conductor 87 may be utilized 
to prevent electromagnetic interference form one or more 
conductive paths formed in a single layer of a MEMS 
apparatus, the conventional burden of routing conductive 
20 paths through a MEMS apparatus, such as an electro- 
static inkjet printhead, is abated. The risk of having an 
adjacent conductive path or electronic element induce 
an electromagnetic pulse on the center conductor is 
greatly reduced. As a result, the MEMS apparatus is less 
25 susceptible to electromagnetic interference. In addition, 
the formation of the shielded conductor 87 requires no 
additional processing step; moreover, no additional labor 
or material expenses are incurred during the micro-fab- 
rication process. 
30 [0062] Figure 7 illustrates the steps taken to fabricate 
the shielded conductor 87 illustrated in Figure 6. To begin 
the process a base or substrate 88 of conducting or semi 
conducting material is provided (step 110) and is subse- 
quently covered with a first insulation layer 90 (step 112). 
35 The first insulation layer 90 may be formed of an insulat- 
ing material, such as silicon nitride orthermal oxide. The 
first insulation layer 90 is deposited or grown on the sub- 
strate 88 to form a dielectric layer having a thickness of 
between about 0.5 microns and between about 1 .0 mi- 
40 crons. If the first insulation layer 90 is a thermal oxide 
material, the first insulation layer 90 is grown in an oven. 
If the first insulation layer 90 is a silicon nitride material 
or other similar material the first insulation layer 90 must 
be deposited, patterned, and etched. The deposition 
45 process is a dry deposition process using a Low Pressure 
Chemical Vapor Deposition (LPCVD) technique. 
[0063] A first conductive layer 94 of a conductive ma- 
terial, such as polysilicon or other similar material is de- 
posited, using an LPCVD method, overthe first insulation 
so layer 90 (step 114). The first conductive layer 94 may 
have a thickness of between about 0.5 microns and be- 
tween about 3.0 microns. Once the first conductive layer 
94 is deposited, the layer is patterned and etched to form 
and define the center conductor, a bottom portion of the 
55 first conductiveshield, and a bottom portion of the second 
conductive shield of the shielded conductor 87 (step 
114). 

[0064] Once the center conductor and the bottom por- 
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tions of the first and second conductor shield are formed, 
a second insulation layer 96 of an insulating material, 
such as Phospho-Silicate Glass (PSG) or other similar 
material, is deposited using a Plasma Enhanced Chem- 
ical Vapor Deposition process (PECVD) over the first 
conductive layer 94. The second insulation layer 96 is 
patterned and etched to encapsulate the top portion and 
the side portions of the center conductor, and to fill the 
channels orthe trenches between the bottom portions of 
the first and second shielded conductors (step 1 1 6). The 
second insulation layer material 96 may have athickness 
of between about 0.5 microns and between about 1 .0 
microns. 

[0065] Using a LPCVD deposition process a second 
conductive layer 98 of a conductive material, such as 
polysilicon or other similar material, is deposited overthe 
second insulation layer 96. The thickness of the second 
conductive layer 98 is between about 0.5 microns and 
between about 3.0 microns. The second conductive layer 
98 is patterned and etched to define the top portion of 
the first shielded conductor and to form a channel or 
trench on each side of the center conductor to define the 
side wall portions of the second shielded conductor (step 
118). 

[0066] Deposited overthe second conductive layer 98 
using a PECVD deposition process, is a third insulation 
layer 1 00 of an insulating material such as PSG or other 
similar material. The PECVD deposition process pro- 
vides a third insulation layer 1 00 having a thickness of 
between about 0.5 microns and between about 2.0 mi- 
crons. The third insulation layer 100 is patterned and 
etched to form the dielectric structure that encapsulates 
the top portion and the side portions of the first shielded 
conductor to separate the first shielded conductor from 
the second shielded conductor (step 1 20). 
[0067] Layered overthe-third insulation layer 1 00, us- 
ing a LPCVD deposition technique, is a third conductive 
layer 1 02 of a conductive material that forms the top por- 
tion of the outer shielded conductor. The third conductive 
layer 1 02 may be of a conductive material, such as poly- 
silicon or similar material. The third conductive layer 1 02 
may have a thickness of between about 0.5 microns and 
between about 3.0 microns. The third conductive layer 
1 02 is patterned and etched to define the width of the top 
of the second shielded conductor (step 122). 
[0068] One skilled in the art will recognize that addi- 
tional processing steps may be added to the above de- 
scribed method for forming a shielded conductor without 
departing from the scope of the present invention. For 
example, depending on the types of materials selected 
to form the insulating or dielectric layers, a high temper- 
ature bake may occurafterthe deposition of an insulating 
layer. In particular, if a Phospho-Silicate Glass material 
is utilized as the material to form the insulation layer, and 
polysilicon is the material used to form a conductive layer, 
the high temperature anneal provides a two part benefit. 
First, the anneal removes the inherent stress out of the 
polysilicon layer, and second, the anneal dopes the poly- 



silicon layer with additional phosphorus to increase the 
conductivity of any polysilicon in contact with the PSG. 
[0069] In addition, a layer of PSG approximately 0.2 
microns thick may be deposited after each polysilicon 

5 deposition layer of more than a micrometer. Then during 
any photoresist operation, the pattern that is created is 
transferred to the PSG by performing an oxide etch. As 
a result, during any etch of the polysilicon underneath, 
the oxide acts as a better protective layer than the pho- 

10 toresist to protect the polysilicon during etching. 

[0070] Those skilled in the art will recognize that the 
shielded conductor 87 may be formed in a fashion similar 
to the formation of the shielded conductor 61 . In this man- 
ner, either or both of theshielded conductors in theshield- 

15 ed conductor 87 may have a bottom portion to form a 
continuous shield without any openings. 
[0071] Those skilled in the art will appreciate that the 
applications of the above described shielded conductors 
are not limited solely to MEMS utilized as printheads for 

20 an image forming device. For example, the shielded con- 
ductor may be employed by a MEMS apparatus for de- 
tecting hazardous chemicals and biological agents, for 
manipulating light, for processing and manufacturing 
chemical and biological compounds and materials, such 

25 as microsystems for high through put drug screening and 
selection. 



Claims 

30 

1. A method for forming an electrical connection in a 
microfabricated electro-mechanical system 
(MEMS), the method comprising the steps of: 

35 depositing a first layer of conductive material on 

a substrate (40); 

patterning the first layer of conductive material 
to form a center conductor (46); 
depositing a layer of non-conductive material 
40 (48) over the first patterned layer of conductive 

material; 

patterning the layer of non-conductive material 
(48); 

depositing a second layer of conductive material 
45 (50) overthe n on -conductive material to form an 

outer shield, 

characterized in that 

patterning the layer of non-conductive material (48) 
so comprises forming a channel in regions of said non- 
conductive material (48) along each side of the cent- 
er conductor (46), the channel being separated from 
the center conductor (46) by material of the layer of 
non-conductive material, wherein said second layer 
55 of conductive material (50) substantially fills said 
channels, thus shielding the center conductor (46) 
on three sides. 
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2. The method of claim 1 , further comprising the step 
of depositing a first layer of non-conductive material 
(42) on the substrate prior to depositing the first layer 
of conductive material. 

3. The method of claim 2, further comprising the step 
of forming a lateral gap (44) between said first layer 
of non-conductive material (42) and said second lay- 
er of conductive material (50), the gap exposing only 
a portion of the first layer of non-conductive material 
(42) and a portion of the second layer (50) of con- 
ductive material. 

4. The method of claim 1 , further comprising the steps 
of patterning the second layer of conductive material; 
depositing a second layer of non-conductive material 
(1 00) over said pattered second layer of conductive 
material to encapsulate said pattered second layer 
of conductive material; and 

depositing a third layer of conducting material (1 02) 
over said second layer of non-conductive material 
(1 00) to form an outer shield. 

5. The method of claim 1 , wherein said depositing steps 
also form the layers of the MEMS, said MEMS being 
used in a printhead for an image forming system. 

6. A microfabricated electro-mechanical system 
(MEMS) mlcrostructure forming an electrical con- 
nection comprising: 

a pattered first layer of conductive material (46) 
disposed on a substrate (40) to form a center 
conductor; 

a patterned first layer of dielectric material (48) 
disposed over said patterned first layer of con- 
ductive material to encapsulate said center con- 
ductor; and 

a second layer of conductive material (50) dis- 
posed over said first layer of dielectric material 
(48) to form an outer shield, 

characterized In that 

the patterned layer of non-conductive material (48) 
comprises channels formed in regions of said non- 
conductive material (48) along each side of the cent- 
er conductor (46), the channels being separated 
from the center conductor (46) by material of the lay- 
er of non-conductive material, wherein said second 
layer of conductive material (50) substantially fills 
said channels, thus shielding the center conductor 
(46) on three sides. 



Patentanspruche 

1 . Ein Verf ahren zum Ausbilden einer elektrischen Ver- 
bindung in einem mikrohergestellten elektromecha- 



nischen System (MEMS), wobei das Verfahren die 
Schritte umfasst: 

Abscheiden einer ersten Schichtaus leitendem 

5 Material auf einem Substrat (40); 

Mustern der ersten Schicht aus leitendem Ma- 
terial, urn einen Mittenleiter (46) auszubilden; 
Abscheiden einer Schicht aus nichtleitendem 
Material (48) Gber der ersten gemusterten 

10 Schicht aus leitendem Material; 

Mustern der Schichtaus nichtleitendem Material 
(48); 

Abscheiden einer zweiten Schicht aus leiten- 
dem Material (50) uberdem nichtleitenden Ma- 
15 terial, urn eine auBere Abschirmung auszubil- 

den; 

dadurch gekennzeichnet, dass 

das Mustern der Schicht aus nichtleitendem Material 
20 (48) das Ausbilden eines Kanals in Gebieten der 
nichtleitenden Schicht (48) entlang jeder Seite des 
Mittenleiters (46) umfasst, wobei der Kanal von dem 
Mittenleiter (46) durch Material der Schicht aus nicht- 
leitendem Material getrennt ist, wobei die zweite 
25 Schicht aus leitendem Material (50) die Kanale im 
Wesentlichen fullt, wodurch der Mittenleiter (46) auf 
drei Seiten abgeschirmt wird. 

2. Das Verfahren gemaB Anspruch 1 , weiterhin umfas- 
30 send den Schritt, eine erste Schicht aus nichtleiten- 
dem Material (42) auf dem Substrat vor dem Ab- 
scheiden der ersten Schicht aus leitendem Material 
abzuscheiden. 

35 3. Das Verfahren gemaB Anspruch 2, weiterhin umf as- 
send den Schritt, einen seitlichen Spalt (44) zwi- 
schen der ersten Schicht aus nichtleitendem Mate- 
rial (42) und der zweiten Schicht aus leitendem Ma- 
terial (50) auszubilden, wobei der Spalt nur einen 

40 Abschnitt der ersten Schicht aus nichtleitendem Ma- 
terial (42) und einen Abschnitt der zweiten Schicht 
(50) aus leitendem Material freilegt. 

4. Das Verfahren gemaB Anspruch 1 , weiterhin umfas- 
45 send die Schritte: 

Mustern der zweiten Schichtaus leitendem Ma- 
terial; 

Abscheiden einer zweiten Schicht aus nichtlei- 
50 tendem Material (100) Qber der gemusterten 

zweiten Schicht aus leitendem Material, urn die 
gemusterte zweite Schicht aus leitendem Mate- 
rial zu umschlieBen; und 
Abscheiden einer dritten Schicht aus leitendem 
55 Material (102) uber der zweiten Schicht aus 

nichtleitendem Material (1 00), urn eine auBere 
Abschirmung auszubilden. 
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5. Das Verfahren gemaB Anspruch 1, wobei die Ab- 
scheidungsschritte ebenso die Schichten des 
MEMS ausbilden, wobei das MEMS in einem Druck- 
kopf fur ein bilderzeugendes System verwendet 
wird. 

6. Eine mikrohergestellte elektromechanische Sy- 
stem-Mikrostruktur (MEMS), weiche eine elektri- 
sche Verbindung ausbildet, umfassend: 

eine gemusterte erste Schicht aus leitendem 
Material (46), weiche auf einem Substrat (40) 
angeordnet ist, um einen Mittenleiter auszubil- 
den; 

eine gemusterte erste Schicht aus dielektri- 
schem Material (48), weiche uberdergemuster- 
ten ersten Schicht aus leitendem Material ange- 
ordnet ist, um den Mittenleiter zu umschlieBen; 
und 

eine zweite Schicht aus leitendem Material (50), 
weiche uber der ersten Schicht aus dielektri- 
schem Material (48) angeordnet ist, um eine au- 
Bere Abschirmung auszubilden, 

dadurch gekennzeichnet, dass 

die gemusterte Schicht des nichtleitenden Materials 
(48) Kanale umfasst, weiche in Gebieten des nicht- 
leitenden Materials (48) entlang jeder Seite des Mit- 
ten letters (46) ausgebildet sind, wobei die Kanale 
von dem Mittelleiter (46) durch Material der Schicht 
aus nichtleitendem Material getrenntsind, wobei die 
zweite Schicht aus leitendem Material (50) die Ka- 
nale im Wesentlichen fiillt, wodurch der Mittenleiter 
(46) auf drei Seiten abgeschirmt wird. 



Revendi cations 

1. Procede de formation d'une connexion electrique 
dans un systeme electromecanique microfabrique 
(MEMS), le procede comprenant les etapes consis- 
tant a : 

deposer une premiere couche de materiau con- 
ducted sur un substrat (40) ; 
configurer la premiere couche de materiau con- 
ducteur de maniere a constituer un conducteur 
central (46) ; 

deposer une couche de materiau non conduc- 
teur (48) sur la premiere couche configuree de 
materiau conducteur ; 

configurer la couche de materiau non conduc- 
teur (48) ; 

deposer une deuxieme couche de materiau con- 
ducteur (50) sur le materiau non conducteur de 
maniere a constituer un blindage exterieur, 

caracterise en ce que 



la configuration de la couche de materiau non con- 
ducteur (48) comprend la constitution d'un can a! 
dans des regions dudit materiau non conducteur (48) 
le long de chaque cote du conducteur central (46), 

5 le canal etant separe du conducteur central (46) par 
du materiau de la couche de materiau non conduc- 
teur, dans lequel ladite deuxieme couche de mate- 
riau conducteur (50) remplitsensiblement lesditsca- 
naux, blindant ainsi le conducteur central (46) sur 

10 trois cotes. 

2. Procede selon la revendication 1 , comprenant en 
outre I'etape consistant a deposer une premiere cou- 
che de materiau non conducteur (42) sur le substrat 

is anterieurement au depot de la premiere couche de 
materiau conducteur. 

3. Procede selon la revendication 2, comprenant en 
outre I'etape consistant a former un espace lateral 

20 (44) entre ladite premiere couche de materiau non 
conducteur (42) et ladite deuxieme couche de ma- 
teriau conducteur (50), I'espace exposantseulement 
une partie de la premiere couche de materiau non 
conducteur (42) et une partie de la deuxieme couche 

25 (50) de materiau conducteur. 

4. Procede selon la revendication 1 , comprenant en 
outre les etapes consistant a configurer la deuxieme 
couche de materiau conducteur ; 

30 deposer une deuxieme couche de materiau non con- 
ducteur (1 00) sur ladite deuxieme couche configuree 
de materiau conducteur de maniere a encapsuler 
ladite deuxieme couche configuree de materiau 
conducteur ; et 

35 deposer une troisieme couche de materiau conduc- 
teur (102) sur ladite deuxieme couche de materiau 
non conducteur (100) de maniere a constituer un 
blindage exterieur. 

40 5. Procede selon la revendication 1 , dans lequel lesdi- 
tes etapes de depot forment egalement les couches 
du MEMS, ledit MEMS etant utilise dans une tete 
d'impression pour systeme de formation d'image. 

45 6. Microstructure de systeme electromecanique micro- 
fabrique (MEMS) formant une connexion electrique 
comprenant : 

une premiere couche configuree de materiau 
so conducteur (46) disposee sur un substrat (40) 

de maniere a constituer un conducteur central ; 
une premiere couche configuree de materiau 
dielectrique (48) disposee sur ladite premiere 
couche configuree de materiau conducteur de 
55 maniere a encapsuler ledit conducteur central ; 

et 

une deuxieme couche de materiau conducteur 
(50) disposee sur ladite premiere couche de ma- 
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teriau dielectrique (48) de maniere a constituer 
un blindage exterieur, 

caracterise en ce que 

la couche configuree de materiau non conducteur 5 
(48) comprend des canaux formes dans des regions 
dudit materiau non conducteur (48) le long de cha- 
que cote du conducteur central (46), les canaux etant 
separes du conducteur central (46) par du materiau 
de la couche de materiau non conducteur, dans le- 10 
quel ladite deuxieme couche de materiau conduc- 
teur (50) remplit sensiblement lesdits canaux, blin- 
dant ainsi le conducteur central (46) sur trois cotes. 
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